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CLAIMS: 

1. An optical communications apparatus for power balancing a wavelength division 
multiplexed (WDM) signal output from an add module adding at least one channejao a signal 

5 input thereto, comprising: / 

a gain element optically coupled to the add module and to an add channel port receiving 
at least channel to be added; / 

said gain element imparting optical gain to the at least onexhannel received from the add 
^0 channel port; / 
H a controller operatively coupled to said gain element, 

^ said controller receiving an input power measurement of the signal input to the add 

j" module; / 

{ij said controller determining an add patn amplification value based on the input power 

w measurement, a through loss associated wfth a signal passing through the add module, and an 
% add loss associated with a signal travelling an add path of the add module; and 

said controller controlling said gain element according to the add path amplification 
value. / 

2. The optical communications apparatus for power balancing a wavelength division 
multiplexed (WDM) sigi^al according to claim 1, 

20 said controllej/receiving a number of channels to be added by the add module; 

said controller determining the add path amplification value based on the number of 

channels to be apded, the input power measurement, the through loss associated with a signal 
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passing through the add module, and the add loss associated with a signal travelling an add £#h 
of the add module; and 

said controller controlling said gain element according to the add path amplification 

value. 

5 3. The optical communications apparatus for power balancing a wave^ngth division 
multiplexed (WDM) signal according to claim 2, 

said controller determining the add path amplification vali^ based on the following 
equation: 

*S Paddtotai = Pin + (Add Loss - Through Loss) + 10LogN add 
'hi where 

m Paddtotai = add path amplified power level in dBm, 
^ p in = per channel power level of signal input to me add module in dBm, 
m Through Loss = loss associated with a signal passing through the add module in dBm, 
iji Add Loss = loss associated with a sigi)al travelling an add path of the add module in dBm, and 
W5 N a dd = number of added channels. 

4. The optical communications apparatus for power balancing a wavelength division 



multiplexed (WDM) signal according to claim 1, further comprising: 
a coupler optically coupled to an input of the add module, 
an optical-to-electrical converter optically coupled to said coupler, said optical to- 
20 electrical coupler receiving a portion of light from the input signal input to the add module; 

said controller determining the input power measurement from an output of said optical- 
to-electrical converter. 
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5. The optical communications apparatus for power balancing ji^vaVelength division 
multiplexed (WDM) signal according to claim 1, 

said controller receiving an added ch^WT^T power measurement of the least one added 
channel being added by the addjacrdule; 

said controllgH^edback controlling said gain element based on the added channel power 
measurement^d the add path amplification value. 

6: The opt i cal communications apparatu s follower balanc jiifi---a^waYeten^ divTsft 

multiplexed (WDM) signal according to claim 1, 

said gain element having a gain profile substantially matcljin^a gain profile of a signal 
input to the add module. 

7. The optical communications app^pafus for/ power balancing a wavelength division 
multiplexed (WDM) signal accordjirg to claim 1, Jflrtft^r compnj 

an input amplifierp^ically coupletrarflnput port of the add module and receiving a 
plurality of input ctrannels; 

said^gain element having a gain profile substantially matching a gain profile of said input 




The optical communications apparatus for pow^r balancing a wavelength division 

multiplexed (WDM) signal according to claim 1, further comprising: 

an output amplifier optically coupled tonhe add module; 

10 said output amplifier amplifying^ne output of the add module. 

9. The optical communications apparatus for power balancing a wavelength division 

multiplexed (WDM) signal a^ording to claim 8, 
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said output amplifier performing gain flattening amplification for the signal output fror 
the add module. 

10. The optical communications apparatus for power balancing a wavelength divis^Sn 
multiplexed (WDM) signal according to claim 1, 

wherein said gain element includes an add amplifier, 

said controller controlling said add amplifier according to the add^ath amplification 

value. 

11. The optical communications apparatus for power balancy*^ a wavelength division 
multiplexed (WDM) signal according to claim 1, 

wherein said gain element includes an add amplrffer and a variable optical attenuator, 
said controller controlling said variable optifjm attenuator according to the add path 
amplification value. 

12. The optical communications apparatus for power balancing a wavelength division 
multiplexed (WDM) signal according to/laim 1, 

wherein said gain element includes an add amplifier and a variable optical attenuator, 
said controller controlling4aid variable optical attenuator and said add amplifier 
according to the add path amplification value. 

13. The optical communications apparatus for power balancing a wavelength division 
multiplexed (WDM) signal according to claim 1, 

wherein the,add module is an add/drop module not dropping any channels. 

14. A methodof power balancing a wavelength division multiplexed (WDM) signal output 
from an add npdule adding at least one channel to a signal input thereto, comprising: 
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receiving an input power measurement of the signal input to the add module; 

determining an add path amplification value based on the input power fneasurement, a 
through loss associated with a signal passing through the add module, ancj/an add loss associated 
with a signal travelling an add path of the add module; and 
5 controlling an add path amplification of the add path according to the add path 

amplification value. 

15. The method according to claim 14, further comprising: 
receiving a number of channels to be added b/the add module; and 

o / 

,q determining the add path amplification vaKie based on the number of channels to be 

14 added, the input power measurement, the through loss associated with a signal passing through 
the add module, and the add loss associated with a signal travelling an add path of the add 
module. 

16. The method according to ofaim 15, further comprising: 
determining the add pam amplification based on the following equation: 

M Paddtotai = Pin + (Add Loss - ^hrough Loss) + 10LogN ad d 
where 

Paddtotai = add path amplified power level in dBm, 

Pin = per channel power level of the signal input to the add module in dBm, 
Through Logs = loss associated with a signal passing through the add module in dBm, 
20 Add Loss = loss associated with a signal travelling an add path of the add module in dBm, and 
Nadd/^ number of added channels. 

17. The method according to claim 14, fyi^epeomprising: 
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Substantially matching a gain protiie of ihe add path with a gain profile - of 
to the add module. 

18. The method according to claim 14yTurthei^ei^pnsing: 
preamplifying a signaU«piJfto the add inodule; 
said prpatfiplification step imparting a gain profile substantially similar to a gain profile 

-path: 

19. The method according to claim l£ 
wherein the add path includes An add amplifier; 
said controlling step controlling a gain of the add amplifier. 

20. The method according toxlaim 14, 
wherein the add path includes an add amplifier and a variable optical attenuator optically 

coupled thereto; 

said controlling st6p controlling a gain of the add amplifier and/or an attenuation of the 
variable optical attenuator. 

21. The method according to claim 14, 
amplifying /he output of the add module. 

22. The method according to claim 21, 

said amplifying the output step including gain-flattening amplification. 

23. The niethod according to claim 14, wherein the add module is an add/drop module that is 
not currently dropping a channel. 
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